Background: Participation in a medical volunteer work positively affects some of the beliefs and perceptions of pharmacy students. However, the volunteer activities by pharmacy students have been rarely performed and studied in Korea. The objectives of this study were to introduce the volunteer activities by pharmacists and pharmacy students at the medically underserved regions without separation of prescribing and dispensing in Korea and to determine health conditions and prevalence and management of chronic diseases (CDs) in the residents of these regions. Methods: Survey instruments consisting of 23 questions were administered to the residents who visited the temporary pharmacy during the volunteer services. Results: A total of 352 residents completed the survey, and 66.3% of residents were over 70 years old. More than 12% of residents responded that their health conditions were good, and 76.5% of residents had at least 1 CD. Over 73% of residents responded that they took all doses of medications prescribed while 5.7% of residents answered that they missed all those of them. Conclusions: Through the volunteer activities, pharmacists and pharmacy students will play a meaningful role in providing a medical care in order to effectively manage CDs at the medically underserved areas in Korea.
INTRODUCTION
Under the old health care system in Korea, pharmacists could write prescriptions while doctors could freely dispense medications to patients, which resulted in patients unintentio nally abusing and misusing prescribed drugs, especially antibotics. 1 This led the Korean government to implement the Korean Health Care System Reform Act of 2000 (KHCSRA 2000) called the Separation of Prescribing and Dispensing. 1 The aims of this reform were to fundamentally alter the inefficient Korean health delivery system, to reduce prescription drug abuse and misuse by patients, and to lower health care costs by reducing unnecessary pharmaceutical expenditure. 2 Since 1 July 2000, pharmacists in Korea have been prohibited from prescribing medications, and doctors have not been able to dispense drugs any more. 1 In other words, patients have to purchase prescription medications from pharmacies with prescriptions written by their doctors. However, there are still regions in Korea where the separation of prescribing and dispensing has not been applied. Approxi mately 90% of these regions are located in rural areas where there are not enough hospitals and pharmacies to provide health services to residents. 3, 4 Most residents in these areas of Korea are 65 years old or older. 5 Therefore, it is highly likely that although many residents suffer from chronic diseases (CDs) such as hypertension and diabetes mellitus, they cannot receive health services in a timely manner. This may lead to the aggravation of many CDs and conditions that could be managed well with simple medical interventions. In addition, due to the shortage of health care facilities in these areas, the residents do not have sufficient opportunities to receive education about medications, which may contribute to patients' poor awareness of their medications. Gray and colleagues reported that patients' poor awareness of their current medications could result in a low compliance rate. 6 A club at Chosun University College of Pharmacy (CUCP) in Korea has voluntarily provided health care for medically underserved residents in the rural areas of South Jeolla Province in Korea every year. The volunteer team usually consists of faculty members, licensed pharmacists, and pharmacy students who volunteer for about 3 days during the summer vacation. The pharmacists in this team play an important role in prescribing and dispensing medications because the health care systems in the regions where they volunteer are not regulated by the KHCSRA 2000. They also serve as team leaders as well as instructors of pharmacy students participating in the voluntary activities. This team provides not only valuable patient consultations regarding health and medications but also urine dipstick tests and blood glucose tests during their voluntary activities. Some US pharmacy schools have tried to include a medical mission as an advanced pharmacy practice experience (APPE) or an elective course in their pharmacy curricula. [7] [8] [9] The students who participated in the medical mission APPE reported that this type of APPE provided the opportunities regarding interdisciplinary education, cultural competence, and patientfocused care which should be addressed in APPE. 8 Some studies have also introduced how to prepare a pharmacyled medical mission trip. 10, 11 In addition, Brown and colleagues reported in an exploratory study that it was likely that participation in a medical mission trip would positively affect some of the beliefs and perceptions of pharmacy students. 12 However, the voluntary activities of pharmacy students have been rarely performed and studied in Korea.
The primary objective of this study was to introduce the voluntary activities that pharmacists and pharmacy students perform in regions of Korea where drug prescribing has not yet been separated from dispensing. The secondary objective was to use a survey to examine and analyse health conditions, and the prevalence and management of CDs, in the residents of these regions.
MATERIALS AND METHODS
The voluntary activities took place in Hampyeonggun (HG) and Guryegun (GG) of South Jeolla Province. These voluntary activities were planned as 3month projects that included team formation, formulary devel opment and medication acquisition, site selection, and 3day voluntary services. The volunteer teams were formed by faculty members, CUCP alumni, and pharmacy students. The alumni voluntarily participated in the teams after they received participation requests from the pharmacy students. Formulary development started as early as possible in order to acquire sufficient medications and supplies within the fixed time frame. The medication formulary was established by considering the characteristics of residents, the disease prevalence rates at the voluntary service sites, and the medication formulary used in the previous year. Once the appropriate medication formulary was established, official letters enquiring about medication donations were sent out to pharmaceutical companies, and the alumni were asked to donate the necessary medications that would not be received from the com panies. The medically underserved regions that did not separate prescribing from dispensing were selected for the voluntary services because the pharmacists directly prescribed medications to patients during the voluntary service days. A temporary pharmacy was set up at a conveniently accessible place for patients on a daily basis. Service hours were approximately 8 hours long; however, the time varied between the service days due to the difference in the number of patients visiting the pharmacy each day. The pharmacy was divided into four separate sections: reception, external injury, internal injury, and consul tation. The pharmacy students obtained the patients' information including blood pressure, blood glucose level, and the urine dipstick test at the reception desk. If the patients had dermatologic diseases, they were sent to the external injury section. Otherwise, the patients were sent to the internal injury section and saw the pharmacists. After asking the patients detailed questions about their conditions, the pharmacists prescribed medications, and the pharmacy students filled and dispensed prescriptions with brief consultations. The pharmacy students implemented all of their work under the supervision of the pharmacists during all of the service days.
The pharmacy students collected data using a self reported questionnaire after thoroughly explaining the objective of the study to the patients who visited the temporary pharmacy during the voluntary services. The survey was anonymously administered before or after they saw the pharmacists. Completion of the survey was the means of consent. The questionnaire consisted of 23 questions classified into four categories: 4 demo graphic questions, 4 questions regarding the resident's health conditions, 11 questions regarding the prevalence of CDs, and 4 questions regarding the management of the CDs. The institutional review board of Chosun University reviewed and approved the research study. The responses were coded and transferred into SPSS for Windows, version 20.0 (SPSS Inc., Chicago, US). Continuous variables were presented as means (± SD), and categorical variables were presented as frequencies (n) and percentages (%). Ttests and Chisquare tests were used to compare the differences in means and proportions, respectively. The apriori level of the p-value was set at p < 0.05 and missing data were not estimated or included in the analysis.
RESULTS
A total of 352 residents completed the survey. One hun dred and fifteen residents (32.7%) were male, and 237 (67.3%) were female; however, there was no signi ficant difference in sex ratios between HG and GG (p=0.053). The majority of residents (66.3%) were over 70 years old, and the mean ages of HG and GG were 70.80 ± 11.64 and 72.63 ± 10.22 years, respectively (t=1.479, df=349, p=0.140). The majority of residents (65.7%) were engaged mainly in agriculture. The complete demo graphic characteristics of the surveyed residents are provided in Table 1 . Fortythree residents (12.5%) responded that their health conditions were good. Approximately 44% of residents reported that they had received treatments on time if necessary, and residents in HG were more likely to receive treatment on time than those in GG (p<0.001). The majority of residents (72.5%) took at least one medication on a regular basis. In addition, 8.2% of residents responded that they had experienced adverse drug effects after taking medications. The com plete list of residents' health conditions is presented in Table 2 . Approximately 77% of residents had at least one CD. The majority of CDs included hypertension (49.9%), arthritis (44.8%), muscle pain (24.1%), gastrointestinal disorder (20.9%), diabetes mellitus (20.6%), and osteo porosis (20.5%). Table 3 presents the prevalence of the CDs found by the survey. About 73% of the surveyed residents responded that they took all doses of the prescribed medications whereas a small proportion of residents (5.7%) were found to miss all of them. Residents in HG were more likely to take all doses of the prescribed medications than those in GG (p<0.001). The surveyed residents' medication noncompliance was due to forgetting to take medications (33.7%), followed by the inconvenient locations of hospitals and pharmacies (23.7%). Residents in HG were more likely to forget taking medications than those in GG (p<0.001). It was also found that most of the residents (96.3%) surveyed had received at least minimal information and education about the medica tions at a hospital, pharmacy or public health centre. Only 6.5% of surveyed residents were unsatisfied with the information and education provided about the medications at a hospital, pharmacy or public health centre. The detailed survey results for the management of the CDs are provided in Table 4 .
DISCUSSION
This study introduced the voluntary activities of phar macists and pharmacy students in the regions of Korea where dispensing is not separate from regular medical practice. It also surveyed and analysed the health condi tions, and prevalence and management of CDs, of the residents of these regions. To our knowledge, it is the first report about the voluntary activities of pharmacy students in medically underserved areas of Korea. During the two 3day voluntary activity projects in the medically underserved areas of Korea that do not have separate prescribing and dispensing, the pharmacy students dispensed and compounded medications under the supervision of licensed pharmacists. The pharmacy students also provided consultations about medications for patients. Some studies have reported that participa tion in a medical mission provides pharmacy students with rare opportunities that they could not experience before graduation, such as a better understanding of health care disparities, pharmacy workflow, formulary management, interdisciplinary team work, counselling patients, and making clinical decisions. 7, 8 However, this study could not report whether the pharmacy students obtained these opportunities through participation in the voluntary activities; hence, this point should be addressed in future studies. According to a study by Clements and colleagues, most members in an interdisciplinary team strongly agreed that the role of pharmacists is important for providing medication knowledge and proper pharmacotherapy management. 13 One study also reported that a pharmacy student participating in a medical mission experienced a positive change in medical students' attitudes to the pharmacy students. 7 Based on these studies' results, it is likely that involving pharmacists and pharmacy students in an interdisciplinary team for voluntary work may be helpful for positively changing other health professionals' perceptions and attitudes toward the role of the phar macist in Korea. However, it is not likely that the pharmacy students could experience interdisciplinary teamwork because the volunteer teams were composed of only pharmacists and pharmacy students. Thus, collaboration with other health professionals at university may be necessary in order to build an interdisciplinary team for voluntary work in the near future. In Korea, new pharmacy schools were founded to accommodate more students during the transitional period of the Korean pharmacy educational system from 4 years to 6 years, and the final year of pharmacy school usually consists of internship programmes in various settings. In South Jeolla Province, where CUCP is located, three other pharmacy schools have to share limited rotation sites. Therefore, it is crucial to develop sufficient and various rotation sites to accommodate all pharmacy students from the four schools. One possible solution to this issue may be to develop and implement an elective course as an advanced pharmacy practice experience rotation in the medically underserved areas in South Jeolla Province. Through involvement in this kind of course, the pharmacy students can not only experience triaging patients, compounding and dispensing medications, and providing patient counselling but can also be exposed to direct patient care. 9 In addition, they can be expected to improve their communication skills with elderly people because most residents from the medically underserved areas in Korea are over 65 years old. 5 The mean age of the respondents to the survey was approximately 71 years old, and the majority of respon dents answered that they were taking at least one medi cation on a regular basis. Therefore, although this study found that the medication compliance rate of residents surveyed at HG and GG was high, it is expected that those of other rural areas in South Jeolla Province may be low owing to the elderly people's decreased memory and understanding. This is supported by the result that onethird of respondents answered that the reason for medication noncompliance was forgetting to take the medications. In addition, Gray and colleagues reported that low medication compliance was related to poor cognition and the number of medications. 6 Thus, it may be important to offer enough patient counselling and education about medications, which the elderly people receive both verbally and in written form. This work could be implemented by the pharmacy students during their voluntary activities. This study showed that approximately 73% of respondents suffered from at least one CD. In particular, the occur rence of CDs related to the musculoskeletal system, such as arthritis and muscle pain, was high relative to other CDs. This difference may be related to the finding that the majority of respondents were elderly people who engaged mainly in physical work, such as agriculture.
A similar result was found in a previous study conducted with rural residents in Korea in which ailments of the musculoskeletal system were the most prevalent health problem. 14 Thus, this point should be considered in formulary development. Additionally, to manage CDs effectively in rural areas, it may be helpful to encourage pharmacy students to participate in offering health promotion and disease prevention services during the voluntary activities. This study has a few limitations that should be mentioned. The survey was conducted with residents from only one province, which makes it difficult to generalise the survey results to other provinces. Furthermore, this study could not indicate if the pharmacy students received beneficial opportunities by participating in the voluntary activities. This point will have to be addressed in a future study. Additionally, because the volunteer teams were composed of only pharmacists and pharmacy students, they did not have an important opportunity to collaborate with other health care professionals. Conse quently, this study could not report other professionals' satisfaction with the pharmacy services during the voluntary activities.
CONCLUSION
This study is the first to provide insight into Korean pharmacy students' voluntary activities in medically underserved areas that do not have the separation of prescribing and dispensing medications. The voluntary activities of pharmacists and pharmacy students can be valuable for providing medical care in order to manage CDs effectively in medically underserved areas in Korea.
